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$f$ : ( ) $(=\mathrm{U}_{\mathrm{m}}/\mathrm{U}_{\mathrm{b}})$
${\rm Re}$ : $(=\mathrm{U}_{\mathrm{m}}\mathrm{D}_{\mathrm{m}}/\mathrm{v})$ $\rho$ :









$\mathrm{m}\mathrm{m}$ x3000 m) 96 mm $\alpha$ $5.\mathrm{O}$




(a) $\beta=0.2_{\text{ }}{\rm Re}=600$ :
$\zeta \mathrm{b})\beta=1.0_{\text{ }}$ Re=6 :
(c) $\beta=1.0_{\text{ }}$ &=1050 :
(d) $\beta=3.0_{\text{ }}R\mathrm{e}=5000$ :







(1) ( 4 (a))
(2) ( 6 $\mathrm{t}\mathrm{b}$) $\sim \mathrm{t}\mathrm{d}))$ $\beta$
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$\mathrm{G}_{1}$ $(\alpha, \beta,\ )$ $=20.8\alpha\beta^{1.26}$ $A.7373$ (1)
$\mathrm{G}_{2}$ $(\alpha, \beta, {\rm Re})=2.01\alpha\beta$ 1.86 ${\rm Re}- 0$.7138(2)
R\epsilon =5\mbox{\boldmath $\omega$}\sim X \mbox{\boldmath $\alpha$}=2\sim 5
$\beta=0.1\sim 10$
$\mathrm{G}_{1}(\alpha, \beta,{\rm Re})\geq 1$ :
$\mathrm{G}_{1}$ $(\alpha, \beta,{\rm Re})<1$ $\mathrm{G}_{2}(\alpha, \beta,\mathrm{R}e)\geq 1$ :
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(a) Impingin$\mathrm{g}$ Jet $\mathrm{t}\beta=0.2,$ ${\rm Re}=600\rangle$
(b) Deflecting Jet $(\beta=1.0, {\rm Re}=600)$
Fig. 1 Calculated instantaneous sodium ternperature




’-. (c) Deflecting Jet $(\beta=1.0, {\rm Re}= 1050)$
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le) Stratified Jet $(\beta= 2.6, {\rm Re}=600)$
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(b) x-y plane view
Fig. 3 Computational domain for DINUS-3 analyses Fig. 5 Comparison of flow pattern map
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Fig. 6 $\mathrm{P}^{l}\mathrm{d}$rticle tracking result for arched vortex tlows $\langle\beta=[.\langle),$ ${\rm Re}=600)$
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Fig. 7 IsO-sufface transients of cross flow velocity
$(\beta=1.0, {\rm Re}=600)\mathrm{c}\mathrm{o}\mathrm{m}\mathrm{p}\mathrm{o}\mathrm{n}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{s}$
Fig. 9 Comparison of rel.a$\mathrm{t}\mathrm{i}\mathrm{o}\mathfrak{n}\mathrm{S}\mathrm{b}\mathrm{i}\mathrm{P}$ for Stouhal number $\mathrm{v}\mathrm{s}$ .
experimental parameters between experiments and
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Fig. 10 Detailed structure of arched vortex $(\beta=1.0,$ ${\rm Re}=600$
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Fig. $\mathrm{I}2$ Transients of water temperature distribution $0\mathfrak{n}$ bottom plate $\langle$ % $=1.0,$ ${\rm Re}=600$
